link between inner feelings and produced acoustics. By contrast, functional-contextual frameworks are externalist and thus not committed to a clear link between felt emotion and specific reactions Fridlund, 2017; Waller, Whitehouse, & Micheletta, 2017) .
Critically, past research relied largely on posed (e.g., Belin, FillionBilodeau, & Gosselin, 2008; Gendron et al., 2014; Lima et al., 2018; or lab-induced vocalizations evoked by acting or emotional reexperiencing (Lavan, Lima, Harvey, Scott, & McGettigan, 2015) , which likely differ from naturalistic expression (Fernández-Dols & Crivelli, 2013) and inflate recognizability. Although recent work has started to move beyond posed emotional vocalizations (e.g., Sauter & Fischer, 2018) , some limitations remain. For example, recognition rates may be inflated due to reliance on forced choice paradigms (discussed in Gendron et al., 2015; Nelson & Russell, 2013) , the extensive focus on select "basic emotions" (which may lack natural confusability), and the inclusion of TV show stimuli which may be staged and nonintense.
Indeed, recent evidence from animal and human expressions hints that the distinction between positive and negative vocalizations may not be clear. For example, the "high hoot," one of the most common Bonobo vocalizations is ambiguous, signaling different meaning depending on context . Similarly, research with posed human vocalizations has shown that a small subset (13%) of posed fear vocalizations is confused with amusement ). Yet, while suggestive, these promising hints are inconclusive: Animal and human vocalizations may differ vastly, and caution must be taken when interpreting a minority of posed vocalizations which display confusability.
One particularly interesting case is that of expressions occurring in highly intense situations. In humans, the valence of real-life facial expressions may turn ambiguous, especially when affect is intense (e.g., Aviezer, Trope, & Todorov, 2012; Israelashvili, Hassin, & Aviezer, 2018) . However, research on human vocalizations suggests the opposite is true. Sauter and Fischer (2018) examined the relationship between perceived intensity and recognition accuracy for posed and spontaneous expressions. Their results demonstrate that participants are more accurate in recognizing emotions from spontaneous (but not posed) vocalizations that are perceived as expressing more intense states. However, posed vocalizations in that study had higher intensity than spontaneous vocalizations, suggesting that spontaneous stimuli originating from TV shows may be more controlled and rehearsed. Thus, using real-life intense vocalizations may yield different results.
Considering the literature, we hypothesized that highly intense, real-life human vocalizations may be more ambiguous and contextually malleable than previously assumed. To this end, in Experiment 1a, we tested the perception of valence and intensity of real-life vocalizations occurring in intense positive (e.g., reacting to reunions with loved ones) versus negative (e.g., reacting to an attacker invading one's home) situations. In Experiment 1b, we utilized real-life vocalizations of lottery winners in which the hedonic situational value increased parametrically in an objective manner. In both cases, we predicted that participants would display poor valence perception, with higher confusability associated with increased intensity.
Finally, in Experiment 2, we examined the hypothesis that contextual information may serve an efficient mechanism to strongly impact and shape the perceived valence of real-life vocalizations. Although a recent attempt to contextualize vocalizations with images produced only minimal Stroop-like effects and failed to produce cross-valence shifts (Lavan et al., 2015) , the stimuli used in that study were labproduced (e.g., posing sadness until a feeling pursued) and were arguably not ecological or highly intense. Thus, contextualizing reallife intense stimuli may show different patterns.
In line with current theories of constructed emotions (Barrett, Mesquita, & Gendron, 2011) , and in accordance with the pivotal role of context in functional-contextual frameworks (e.g., Fridlund, 2017; , we hypothesized that affective contextual visual information would strongly impact the perceived valence of both positive and negative vocalizations but that real-life vocalizations would be more susceptible to context than posed vocalizations.
In contrast to lab produced stimuli, we took a "field study" approach using reactions occurring in uncontrolled environments and thus self-report data on accompanying feelings were unavailable. Thus, when we refer to "positive" and "negative" reactions, they should be viewed as "vocalizations produced in stereotypically positive or negative situations." Furthermore, while we classify vocalizations as positive or negative, the world of emotions is likely mixed even for stereotypically hedonic events such as winning the lottery. Nevertheless, we refer to situations in which the presumed overarching cumulative experience is likely positive or negative. Despite these inherent limitations, real-life stimuli may shed new light on affective behavior.
Experiment 1A: Real-Life Vocalizations in Highly
Intense Opposing-Valence Situations
Method
Stimuli. Forty spontaneous vocalizations (20 positive, 20 negative) were obtained from online home videos (www.youtube .com) documenting real-life situations of extreme joy (e.g., when announcing a new baby to grandparents) and extreme fear (e.g., when pranked to believe an attacker is in one's home). Stimuli included brief vocalization "bursts" which portrayed the first reaction of the vocalizer (Scherer, 1994 ; see Section S1 in the online supplemental materials for a detailed description of the stimuli selection, exclusion, and technical editing procedure). The full set of vocalizations is available upon request from the authors.
Participants. Vocalizations were rated by 39 students (31 female) from the Hebrew University of Jerusalem, M age ϭ 24, participating for credit or payment. Sample size (ϳ35-40) was determined based on effect sizes in previous studies with emotional stimuli (e.g., Aviezer et al., 2012; Sauter & Fischer, 2018) , and was estimated to be of sufficient power for detecting a medium to large effect size. All experiments were approved by the IRB ethics committees at the Hebrew University (Experiments 1a and 2) and Princeton University (Experiment 1b).
Procedure and design. In each trial, participants heard a vocalization delivered through headphones with fixed amplitude and were asked to rate the valence and intensity of the stimuli. No information was given about the origin of stimuli. Valence was rated on a Likert scale ranging from 1 (extremely negative), through 5 (neutral), to 9 (extremely positive). Intensity 2 was rated using the Self-Assessment Manikin combined with a 9-point Emotional Intensity scale (Bradley & Lang, 1994) . All stimuli were presented in a single block in randomized order using E-prime 3.0 software. The experiment followed a one-factor (Vocalization Category: positive vs. negative) within-subjects design, with mean valence and intensity as dependent variables.
Results
For convenience, in this and the following experiments, valence ratings were transformed (by X -5) such that positive values represent increasingly positive valence judgments (1 to 4) and negative values represent increasingly negative valence judgments (Ϫ1 to Ϫ4).
Mean valence ratings of vocalizations from both positive (M ϭ Ϫ2.06, SE ϭ .15) and negative (M ϭ Ϫ1.8, SE ϭ .15) situations were in the negative valence range indicating that participants failed to recognize their objective valence (see Figure  1A ). Positive vocalizations were judged as slightly more negative than negative vocalizations, t(38) ϭ 3.27, p Ͻ .001, d ϭ 0.52, but this difference did not hold when data were recoded by items, t(19) ϭ .9, p ϭ 36.
An analysis of the intensity ratings demonstrated that vocalizations occurring in positive situations (M ϭ 6.58, SE ϭ .19) were perceived as more intense than those occurring in negative situations (M ϭ 6.08, SE ϭ .2), t(38) ϭ 6.2, p Ͻ .0001, d ϭ 1.00. Most importantly, Pearson correlations between participants' mean intensity and valence judgments revealed a strong negative correlation between vocalization intensity and perceived valence, for both positive, r(37) ϭ Ϫ.61, p Ͻ .0001, and negative vocalizations, r(37) ϭ Ϫ.58, p Ͻ .0001, see Figure 1B and 1C. Similarly, when data were recoded by items, a strong negative correlation between vocalization intensity and perceived valence was found for both positive, r(18) ϭ Ϫ.68, p Ͻ .0001, and negative vocalizations, r(18) ϭ Ϫ.82, p Ͻ .0001.
Furthermore, we ran an online replication of this experiment with "arousal" instead of "intensity" ratings, which yielded even This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. (and recorded) by an official lottery representative (coauthor Arella Eidinger) who notifies them of their win and prize sum. Because the distribution of prize categories was expectedly uneven, we grouped the winners into four groups: Group 1 (ϳ$15,000, N ϭ 77), Group 2 (ϳ$30,000, N ϭ 30), Group 3 (ϳ$60,000, N ϭ 25), and Group 4 (Նϳ$125,000, N ϭ 21). Prizes in the latter group were comprised of a majority of ϳ$125,000 winners (N ϭ 15) and a very small number of ϳ$435,000 winners (N ϭ 6). Excerpts of the winner reactions were later included in a radio advertising campaign of the Israeli National Lottery. All winners used in this study consented to have their recordings posted on the radio website and used in the public radio campaign. For privacy reasons, no identifying personal or demographic information was supplied about the winners.
Stimuli editing. Stimuli were edited to include only the initial spontaneous "bursting" reactions (Scherer, 1994) . Vocalizations included both nonverbal bursts as well as brief Hebrew exclamations. Resulting clips ranged from 1 to 4 s long (M duration ϭ 1.5 s; mode duration ϭ 1 s).
Participants. Because some of the vocalizations included Hebrew exclamations, and because the lottery advertising campaign was well known in Israel, vocalization valence ratings were conducted by 21 non-Hebrew-speaking students from Princeton University. Sample size was estimated based on studies in our lab using posed emotional expressions, indicating that an N of 20 -25 was sufficient for detecting medium to large effect sizes, and confirmed by a post hoc power analysis (see Section S3 in the online supplemental materials). Due to a technical computer error, gender was only documented for 18 (13 female) participants and age (M ϭ 23.3) was only documented for 13 participants. However, samples in Princeton University are highly homogenous with respect to age.
Procedure, design, and analysis. Participants rated the valence of the stimuli as in Experiment 1a, with each participant rating the entire stimuli set. The experiment followed a one-factor (lottery win sum: $15,000; $30,000; $60,000; Ն$125,000) withinsubjects design with mean valence as the dependent variable.
A one-way repeated-measures analysis of variance revealed a highly significant effect of prize category on vocalization valence, F(3, 60) ϭ 55.38, p Ͻ .0001, p 2 ϭ .735. As demonstrated in Figure 2 , the mean perceived valence of the vocalizations was in the positive range for the lower prize categories, but it shifted to the negative range in the higher prize categories. Pairwise comparisons revealed that vocal reactions to ϳ$30,000 wins (M ϭ 0.69, SE ϭ 0.1) were rated as more positive than reactions to ϳ$15,000 wins (M ϭ 0.37, SE ϭ 0.07), t(20) ϭ 3.8, p Ͻ .001. However, vocal reactions to ϳ$60,000 wins (M ϭ -0.12, SE ϭ 0.1) were rated as more negative than reactions to both ϳ$30,000 wins t(20) ϭ 9.4, p Ͻ .001 and ϳ$15,000 wins, t(20) ϭ 7.57, p Ͻ .001. Vocal reactions to Նϳ$125,000 wins (M ϭ Ϫ0.21, SE ϭ 0.1) were rated as more negative than both ϳ$15,000, t(20) ϭ 9.37, p Ͻ .001, and ϳ$30,000, t(20) ϭ 8.9, p Ͻ .001. The ϳ$60,000 and Ն ϳ$125,000 winning reactions did not differ significantly, p Ͼ .1. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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4 ATIAS ET AL. Lima, Castro, & Scott, 2013) . To maximize similarity of the posed stimuli to the real-life vocalizations, we chose for the posed stimuli highly intense positive joyous reactions of triumph and achievement and highly intense negative vocalizations of fear (see Section S4 in the online supplemental materials). The full set of audiovisual combinations is available upon request from the authors. Stimuli editing. Each vocalization was embedded in two unique home-video clips (one positive and one negative), resulting a total set of 116 short video clips (58 positive, 58 negative), each embedded with either positive or negative vocalizations. The video clips were obtained from online home-videos (www.youtube.com) and were selected according to the documented scenario in the exact same fashion as in Experiment 1a. All the video clips were edited using Sony Vegas Pro 13 video editing software (MAGIX Software GmbH, Berlin, Germany) and converted to .MP4 format. The original video clips were muted and edited with the vocalizations such that the onset of the vocalizations was synced with the fitting frame in the video in which the reaction would naturally be expected. The duration of the video clips ranged from 1 s to 36 s (M duration ϭ 10.47 s, SD ϭ 6.76; Mdn duration ϭ 9 s).
Participants. Vocalizations were rated online by 42 participants (19 female, mean age ϭ 30) that were recruited from an Israeli participant pool (https://www.panel4all.co.il/). Because no prior estimates of effect size existed for the contextual phenomenon, we determined sample size on the N used in Experiment 1a which demonstrated large behavioral effects with similar stimuli. All participants watched audio-visual clips, rated the vocalizations online and received payment for their participation in the study.
Procedure. Participants viewed the videos and were asked to rate the valence of each vocalization using a computerized bipolar scale ranging from 1 (most negative) to 8 (most positive). No information was given about the origin of vocalizations. All stimuli were presented in a single block in randomized order.
As seen in Figure 3 , the mean valence of the vocalizations shifted categorically from positive to negative, and vice versa, as a function of their context. All the main effects were significant, indicating that perceived valence was higher (i.e., more positive) with positive vocalizations , F(1, 41) 
General Discussion
Across these studies we demonstrate that highly intense real-life vocalizations are perceptually ambiguous and contextually malleable. Together, these findings challenge basic emotion theories (Ekman & Cordaro, 2011; and dimensional theories (Russell, 1980) , as both accounts would predict a robust perceptual distinction between expressions during positive and negative situations. By contrast, our results fit well with functional-contextual frameworks (e.g., behavioral ecology theory), which argue that reactions during affective situations are flexible tools for social influence, and do not reflect This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
INTENSE VOCALIZATIONS
a veridical signal of felt emotion (Crivelli & Fridlund, 2018) . Indeed, the data support a functional and externalist account which stems from animal communication and is, by definition, context-dependent (Bachorowski & Owren, 2003; Waller et al., 2017) . Highly intense vocalizations could operate by strongly and reliably influencing others by calling the attention of conspecifics to the high significance of an ongoing event. Depending on the situation in which they are heard (e.g., while at a party or while walking down a dark alley), they could raise predictions about the next move of the vocalizer, trigger approach or avoidance behavior in receivers, and once contextualized they could be perceived as conveying specific affective valence and emotions (Barrett & Kensinger, 2010; Barrett et al., 2011) .
The current results suggest that increased intensity plays an important role in vocal ambiguity, as it does for facial ambiguity (Aviezer et al., 2012; Israelashvili et al., 2018) . Whether similar patterns will emerge for real-life vocalizations displaying moderate and subtle levels of intensity is still unknown, as research with such stimuli is in its infancy. Nevertheless, we suspect such vocalizations will display more perceptual ambiguity and contextual sensitivity than previously assumed.
